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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a cleaning water for electronic materials which can clean 
electronic materials, such as semiconductor substrates, contaminated with a metal component, 
such as copper, in an efficient manner with high percentage removal of contaminants and, after 
cleaning, causes only a light waste water treatment burden. 

SOLUTION: This cleaning water for electronic materials is an ozone^contg. ultrapure water that 
has a standard redox potential of 1,200 to 1,500 mV and a pH value of 3.5 to 6.5. The process 
for preparing the cleaning water for electronic materials comprises either bringing ultrapure 
water, which has been previously adjusted to pH3.5 to 6.5 by the addition of an acid, into 
contact with ozone gas through a gas permeable membrane to prepare a water contg. dissolved . 
ozone, or bringing ozone gas into contact with ultrapure water through a gas permeable 
membrane to prepafe a water contg. dissolved ozone, followed by addition of an acid to adjust 
the water to pH3.5 to 6.5. The method for cleaning electronic materials comprises bringing an 
electronic material contaminated with a metal component into contact with the cleaning water 
for electronic materials. . " 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 



[Date of requesting appeal against examiner s 
decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1998.2003 Japan Patent Office 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Wash water for electronic ingredients characterized by being the ultrapure water 
containing ozone, for standard oxidation reduction potential being 1 ,200-1 ,500mV, and pH being 
3.5-6.5. 

[Claim 2] The manufacture approach of the wash water for electronic ingredients according to 
claim 1 characterized by contacting the ultrapure water which added the acid beforehand and 
adjusted pH to 3.5-6.5, and ozone gas through a gas permeable membrane. 

[Claim 3] The manufacture approach of the electronic ingredient wash water according to claim 
1 characterized by adding an acid in the ozone dissolution water which ultrapure water and 
ozone gas were contacted through the gas permeable membrane, and prepared them, and 
adjusting pH to it 3.5-6.5. 

[Claim 4] The washing approach of the electronic ingredient characterized by contacting the 
electronic ingredient polluted with a part for a metal to the wash water for electronic ingredients 
according to claim 1. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the wash water for electronic ingredients. This 
invention relates to the wash water for [ with the waste fluid processing burden light / that 
electronic ingredients, such as a semi-conductor substrate, can be especially washed with an 
efficient high contamination elimination factor / after washing / which was polluted by the 
amount of /, such as copper which is easy to adhere and is hard to dissolve, / metal ] electronic 
ingredients in more detail. 
[0002] 

[Description of the Prior Art] Conventionally, after washing on the front face of a semi- 
conductor in an LSI production process etc. is mainly immersed in the solution which mixed and 
prepared dark aqueous ammonia or concentrated hydrochloric acid, and hydrogen peroxide 
solution and ultrapure water in a semi-conductor, it has been immediately performed by the 
approach of calling the so-called RCA cleaning method (W. Kern andD.A.Puotinen, RCA Review, 
the 81st volume, 187-205 pages, June, 1970 issue) which is ultrapure water. In order to remove 
a part for the metal on the front face of a semi-conductor especially, the method of being 
ultrapure water and rinsing concentrated hydrochloric acid, hydrogen peroxide solution, and 
ultrapure water after mixing and being immersed in the warmed solution, with 1:1:6 thru/or about 
1:1:4 ratio, by the volume, was used. If this approach is used, even if the amount of [, such as 
copper, ] metal has adhered to the semi-conductor substrate front face before washing, it is 
said, for example that it is removable even to the concentration said to hardly have a bad 
influence on the engine performance of LSI. Moreover, the method of acquiring the clean surface 
is proposed by JP,58-100433,A by washing with the solution which blew ozone into the solution 
of hydrochloric acid which replaced with hydrogen peroxide solution and mixed ultrapure water 
with concentrated hydrochloric acid about to 1:4 by capacity using ozone. However, by such 
approach, in order to use an acid, high-concentration alkali, and a high-concentration hydrogen 
peroxide so much, while these chemicals are discharged in waste fluid and a great burden is 
placed on neutralization, precipitate processing, etc. in waste water treatment, a lot of sludge is 
generated. That is, in order to secure the cleanliness of a semi-conductor substrate front face, 
great costs are needed for a chemical and waste fluid processing. For this reason, while 
decreasing the amount of a chemical required for washing on the front face of a semi-conductor, 
development of the washing approach which can mitigate the burden of waste fluid processing is 
tried. For example, the method of processing ultrapure water using the anode water or cathode 
water electrolyzed and obtained is proposed by JP,9-19668,A, irradiating a supersonic wave at a 
processed material. According to this approach, it is possible to reduce the amount of the 
chemical used which needs waste fluid processing, but if an acid is not added so that it may be 
set to about two pH, there is a problem that the elimination factor for a metal does not fully 
improve, this invention persons proposed the washing approach using the water solution of pH 1- 
3 containing the chlorine compound of an oxidizing quality in JP,8-316187,A previously. 
According to this approach, the semi-conductor substrate etc. could be washed, high surface 
cleanliness could be obtained, processing of waste fluid was also comparatively easy, but the 



washing approach which can make waste fluid processing still easier came to be searched for 
using the wash water still nearer to neutrality, maintaining an equivalent cleaning effect. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention is made for the purpose of being able 
to wash electronic ingredients, such as a semi-conductor substrate polluted by the amount of [, 
such as copper, ] metal, with an efficient high contamination elimination factor, and offering the 
light wash water for electronic ingredients of the waste fluid processing burden after washing. 
[0004] 

[Means for Solving the Problem] The wash water which this invention persons made ultrapure 
water contain ozone as a result of repeating research wholeheartedly that the above-mentioned 
technical problem should be solved, and set standard oxidation reduction potential to 1,200mV or 
more The cleaning effect which was excellent even if pH was 3.5-6.5 comparatively near 
neutrality is demonstrated. Such wash water By making ozone gas contact through a gas 
permeable membrane, after adding an acid to ultrapure water Or by adding an acid in the ozone 
dissolution water which ultrapure water and ozone gas were contacted through the gas 
permeable membrane, and prepared them, it finds out that it can manufacture easily and came to 
complete this invention based on this knowledge. Namely, this invention is the ultrapure water 
containing (1) ozone, and standard oxidation reduction potential is 1 ,200-1 ,500mV. the wash 
water for electronic ingredients characterized by pH being 3.5-6.5, and (2) — the ultrapure water 
and ozone gas which added the acid beforehand and adjusted pH to 3.5-6.5 The manufacture 
approach of the wash water for electronic ingredients given in ** (1) term characterized by 
making it contact through a gas permeable membrane, (3) in the ozone dissolution water which 
ultrapure water and ozone gas were contacted through the gas permeable membrane, and 
prepared them The manufacture approach of the electronic ingredient wash water given in ** (1) 
term characterized by adding an acid and adjusting pH to 3.5-6.5, And the washing approach of 
the electronic ingredient characterized by contacting the electronic ingredient polluted with a 
part for (4) metals to the wash water for electronic ingredients given in ** (1 ) term is offered. 
[0005] 

[Embodiment of the Invention] The wash water for electronic ingredients of this invention is 
ultrapure water containing ozone, standard oxidation reduction potential is 1 ,200-1 ,500mV, and 
pH is wash water of 3.5-6.5. As an electronic ingredient which can be washed with the wash 
water for electronic ingredients of this invention, the silicon substrate for semi-conductors, the 
glass substrate for liquid crystal, etc. can be mentioned, for example. It can obtain by there being 
especially no limit in the manufacture approach of the ultrapure water used for this invention, for 
example, processing primary pure water, such as deionized water and distilled water, using a 
reverse osmotic membrane, ultrafiltration membrane, a membrane filter, etc. The electrical 
resistivity in 25 degrees C is 18.0 or more M omega-cm, and, as for the ultrapure water used for 
this invention, it is desirable that organic carbon is lOmicro less thang/l., and copper and iron are 
0.02micro less thang/l. , respectively. In this invention, although ozone gas and ultrapure water 
are contacted through a gas permeable membrane and ozone dissolution water is prepared, after 
preparing ozone dissolution water previously, using the ultrapure water which added the acid to 
ultrapure water beforehand and was adjusted to pH 3.5-6.5 at that time, an acid is added, it 
adjusts to pH 3.5-6.5, and the wash water for electronic ingredients of this invention is 
manufactured. Since ozone is stable at an acidity side, former one is a desirable approach among 
the above-mentioned approaches. In this invention, an acid is beforehand added to ultrapure 
water and pH is adjusted to 3.5-6.5. There is especially no limit in the acid to be used, for 
example, a hydrochloric acid, a nitric acid, a sulfuric acid, a hydrofluoric acid. etc. can be 
mentioned. In these, a hydrochloric acid can be used especially suitably. The amount of the 
hydrochloric acid used as pH of ultrapure water is less than 3.5 increases beyond the need, and 
the amount of the alkali used for neutralization of waste fluid in connection with it and the 
amount of the sludge generated by waste fluid processing increase. When pH of ultrapure water 
exceeds 6.5, it is not easy to raise standard oxidation reduction potential to 1,200mV or more, 
and since the copper contamination which is a candidate for removal approaches the field 
stabilized as a copper hydroxide, there is a possibility that the cleaning effect of the wash water 



for electronic ingredients may fall. 
[0006] Although there is especially no limit in the gas permeable membrane used in this 
invention, if ozone resistance is taken into consideration, poly membranes, such as 
polytetrafluoroethylene, are suitable. Ozone gas can be generated by there being especially no 
limit in the generating approach of ozone gas, for example, carrying out silent discharge or 
electrolyzing ultrapure water in dust removing, the dehumidified air, or oxygen gas. Ozone shifts 
into ultrapure water via a gas permeable membrane by passing ultrapure water to the liquid side 
of a gas permeable membrane, and passing ozone gas to a gas side. The wash water for 
electronic ingredients of this invention contains ozone, and standard oxidation reduction 
potential is 1 ,200-1 ,500mV. It is the value which converted into normal-hydrogen-electrode 
criteria the value which the electrode was used for standard oxidation reduction potential, and 
was measured at 25 degrees C here. There is a possibility that removing [ of the low copper of a 
part for the metal of an electronic ingredient front face and an ionization tendency etc. ] 
standard oxidation reduction potential may become being less than 1 ,200mV inadequate. Even if 
standard oxidation reduction potential exceeds 1 ,500mV, the improvement in a cleaning effect 
which usually balances the rise of standard oxidation reduction potential is not found. [0007] 
There is especially no limit in the approach of making the electronic ingredient polluted with a 
part for a metal contacting, and it can choose suitably the wash water for electronic ingredients 
of this invention as it according to the adhesion condition for a metal etc. For example, it can be 
immersed in the wash water for electronic ingredients, and batch washing of the electronic 
ingredient polluted with a part for a metal can be carried out, or single-wafer-processing washing 
which washes one electronic ingredient at a time can be performed. The spin cleaning method 
which kicks the wash water for electronic ingredients in a sink is mentioned rotating the 
electronic ingredient polluted with a part for a metal as an example of single-wafer-processing 
washing. Furthermore, if needed, vibration by the supersonic wave can be given to the wash 
water for electronic ingredients, and a cleaning effect can be heightened. According to this 
invention, the amount of the chemical used for washing of an electronic ingredient can be 
decreased sharply, and a high cleaning effect can be acquired, and the waste fluid processing 
after washing of an electronic ingredient becomes easy further. That is, since the conventional 
washing waste fluid is discharged in the high-concentration condition which contained the 
hydrochloric acid and the hydrogen peroxide in large quantities, neutralization processing and 
decomposition processing are required, and the chemical of an amount comparable as having 
used it for preparation of a penetrant remover further also in waste fluid processing is needed. In 
this invention, the liquid of pH 3.5-6.5 containing ozone will be discharged, for example, if ozone 
is decomposed by activated carbon treatment etc, it will be water quality reusable enough as 
raw water for ultrapure water. 
[0008] 

[Example] Although an example is given to below and this invention is further explained to it at a 
detail, this invention is not limited at all by these examples. 

Nine contamination wafers with which copper adhered to the front face were produced by drying 
a silicon wafer with example 1 diameter of 6 inches, after being immersed in the water containing 
lOmicrog [/I. ] copper and 0.5% of the weight of fluoric acid for 3 minutes. In order to ask for the 
copper concentration before washing processing, three of sheets [ them ] were sampled and 
surface copper concentration was measured with the fluoric acid vapor-decomposition-atomic 
absorption method. Consequently, the averages of the copper concentration of three 
contamination wafers were 1.93x1012 atom / cm2. The ultrapure water which added the 
hydrochloric acid and was set to pH4.0 was made to contact ozone gas through the gas 
permeable membrane made from Teflon, arid the wash water for electronic ingredients whose 
standard oxidation reduction potential is 1,380mV was obtained. About three contamination 
wafers, the contamination wafer was rotated by 500rpm, the above-mentioned wash water for 
electronic ingredients was poured by part for 700ml/, and spin washing was performed for 3 
minutes. Then, it dried, after rinsing with ultrapure water. The concentration of the copper on the 
front face of a wafer after desiccation was measured with the fluoric acid vapor-decomposition- 
atomic absorption method. The averages of three sheets were two or less 1.0x1010 atom / cm. 



and the elimination factor of the copper on the front face of a wafer was 99.5% or more. 
Instead of the wash water for electronic ingredients of example of comparison 1 this invention, 
the contamination wafer was washed on condition that 70A and 5V using the electrolysis anode 
water prepared by part for 3.5l./of the rates of flow. The above-mentioned electrolysis anode 
water which was made to rotate a contamination wafer by SOOrpm. added the hydrochloric acid, 
and was adjusted to pH4.0 about three contamination wafers produced in the example 1 was 
poured by part for 700ml/, and spin washing was performed for 3 minutes. Then, it dried, after 
rinsing with ultrapure water. The concentration of the copper on the front face of a wafer after 
desiccation was measured with the fluoric acid vapor-decomposition-atomic absorption method. 
The averages of three sheets were 2.14x1011 atom / cm2. and the elimination factor of the 
copper on the front face of a wafer was 88.9%. 
[0009] 

[Effect of the Invention] The wash water for electronic ingredients of this invention can have few 
amounts of the drugs to be used, can be manufactured easily, can wash the front face of the 
electronic ingredient polluted with a part for a metal at high washing effectiveness, can remove a 
part for a metal, and can process easily the waste fluid generated further. 



[Translation done.] 
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